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Retention structure for a flange based inflator of an airbag restraint assembly.

@ An airbag restraint inflator assembly includ-

ing a reaction can (10) and an inflator (12) which
is shorter than the reaction can (10) and has a
flanged base. A mounting device (34) and a
mounting cup (48) engage holes in opposed
end walls (20, 22) of the reaction can (10) by
means of flanges (50). A nut (56) threaded onto
a stud (32) on one end of the inflator (12) clamps
a flat bottom (52) of the mounting cup (48)
against the end of the inflator (12). The mount-
ing device (34) includes a cylindrical sidewall
connected by a joggle to a conical section (44)
which frictionally engages and holds the
flanged base of the inflator in the reaction can
by biased radial compression force, thereby
providing essentially rattle- and squeak-free re-
tention of the inflator in the reaction can (10) in
an appropriately positioned and centred man-
ner.
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FIELD OF THE INVENTION

This invention relates to vehicle airbag restraint
systems, and more particularly to a mounting struc-
ture for mounting an inflator which is shorter than a
reaction can of an airbag restraint assembly in the re-
action can of such an assembly.

BACKGROUND OF THE INVENTION

A vehicular airbag restraint system generally in-
cludes a pyrotechnic inflator which may comprise a
cylindrical housing which encloses some form of gas
generating material which, when ignited, generates a
non-toxic inert gas under pressure within the housing.
The inflator, along with an uninflated, folded airbag
which is to be inflated by the gas, is disposed in an
internal cavity of a reaction can along with means to
control deployment. In an emergency situation inert
gas is generated in the inflator housing and the gas
is directed rapidly through a plurality of nozzles
formed in the inflator housing and into the airbag to
force the airbag out of the reaction can to inflate the
airbag. One location for such a vehicular airbag re-
straint system is in the instrument panel or dashboard
on the passenger side of the vehicle for passive pro-
tection of a passenger in the vehicle.

Some inflators are constructed with a flanged
base at one end of the cylindrical housing. In many
cases, packaging and weight limitations may require
airbag inflators to be shorter than the reaction cans
in which they are housed. This situation requires an
inflator to reaction can interface that is cost effective,
durable and squeak- and rattle-free.

SUMMARY OF THE INVENTION

Accordingly, it is an object of this invention to pro-
vide a new and improved mounting structure for
mounting a flange based inflator, which is shorter
than a reaction can, in the reaction can of an airbag
restraint system which structure produces a mount-
ing interface that is squeak and rattle resistant and
provides a seal against the escape of gas on deploy-
ment of an airbag of the assembly.

Another object of this invention is to provide a
new and improved structure for mounting an inflator
in a reaction can of a vehicle airbag restraint system
which is easy to install, cost effective, and durable as
well as squeak- and rattle-free.

In carrying out this invention in one illustrative
embodiment thereof, a mounting structure is provid-
ed for mounting an inflator in a reaction can wherein
the inflator is shorter than the reaction can of a airbag
restraint system in which the inflator is mounted. The
inflator, which is to be positioned in a cavity of a re-
action can through an access opening in one end of
said reaction can, has a flanged base on a first end
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thereof, generally the squib end of the inflator. A
mounting means is located or positioned in the open-
ing of the reaction can, said mounting means being a
generally right circular cylindrical shaped, open tube,
the sidewall of which terminates on one end thereof
with a circular mounting flange extending radially out-
ward from the sidewall and on the other end thereof
terminates in an inwardly tapered conical flange, pre-
ferably, in a joggle terminating in said inwardly ta-
pered conical flange. The mounting means is located
or positioned in the access opening at one end of the
reaction can with the mounting flange abutting the ex-
terior side of the reaction can end wall having the ac-
cess opening. The mounting means extends into the
reaction can through the access opening in the reac-
tion can end wall. As installed, the sidewall, joggle,
and inwardly tapered conical flange extend into the
cavity in the reaction can. On installation of the infla-
tor, the end of the inflator opposite the flanged base
is passed through the opening in the mounting means
and through the joggle and inwardly tapered conical
flange until the flanged base on the end of the inflator
rests against the joggle. The inward taper of the con-
ical flange provides a lead-in for press fit of the infla-
tor housing to the conical flange, thereby providing an
anti-rattle retention of the flanged based inflator in
the reaction can cavity.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention, together with further objects, as-
pects, features and advantages thereof will be more
clearly understood from the following description tak-
en in connection with the accompanying drawings.

Figure 1 is a front elevational view of a reaction
can partly broken away, showing a flanged base in-
flator mounted therein in accordance with the present
invention.

Figure 2 is a side elevational view of Fig. 1 viewed
from the right side of Fig. 1.

Figure 3 is an enlarged cross-sectional view tak-
en along lines 3-3 of Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Figures 1 and 2, a reaction can 10
houses an inflator 12 therein along with a folded air-
bag (not shown) to form an airbag restraint system.
The reaction can 10 houses the inflator in an internal
cavity 14 formed therein. Reaction can 10 forms cav-
ity 14 by means of sidewalls 16 and 18, generally par-
allel end walls 20 and 22 and bottom wall 24.

The present invention is directed to mounting the
inflator 12 in the reaction can 10 in amanner such that
the inflator is retained in the reaction can in an essen-
tially shake- and rattle-free manner despite the fact
that the inflator 12 is shorter in length than the length
of the reaction can 10.
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The inflator 12 includes a generally circular cylin-
drical housing 26 terminating at a first end in a
flanged base 30 and terminating at the other end in a
protruding threaded stud 32. The length of the inflator
12 is less than the distance between the end walls 20
and 22 of reaction can 10. Base flange 30 has a base
shroud 28 element whereby the flange base 30 is at-
tached to inflator housing 26.

The inflator is mounted in cavity 14 of reaction
can 10 by mounting device or means 34. Mounting
means 34 is an open generally cylindrical, circular
tube having an opening or passage 36 therethrough
formed by generally right circular cylindrical sidewall
38. The mounting device 34 has, at one end thereof,
a cylindrical mounting flange 40 extending radially
outward and at the other end an inwardly tapered con-
ical flange 44, and preferably a formed joggle 42 ter-
minating in said inwardly tapered conical flange 44,
as best seen in Figure 3. The radially inward (inboard)
edge 46 of the tapered conical flange 44 forms a gen-
erally circular opening which is adapted to receive,
engage and hold the inflator shroud 28 such that in-
flator flange base 30 tightly abuts joggle 42. The in-
side diameter of tapered conical flange 44 is slightly
smaller than the outside diameter of shroud 28 so that
a biased press fit is formed between tapered conical
flange 44 and base shroud 28. The taper of the con-
ical flange 44 provides a lead-in for the press fit of the
tapered conical flange 44 to the inflator base shroud
28.

Mounting means 34 is placed in a suitable com-
plimentary access opening in end wall 20 of reaction
can 10 such that mounting flange 40 abuts against
end wall 20, with sidewall 38, joggle 42 and conical
flange 44 of mounting means 34 extending into cavity
14 of the reaction can 10. Mounting flange 40 is se-
cured to end wall 20 by any suitable securing means,
such as for example, with bolts, screws or by welding.

Although the mounting device 34 is being descri-
bed as a discretely formed element that is inserted
into the access opening in end wall 20 and suitably se-
cured to said end wall 20, it will be appreciated that
mounting device 34 can be formed as an integral, i.e.
unitary, part of the end wall 20 of the reaction can 10.

On installation inflator 12 is inserted through
opening 36 in mounting means 34 in a manner in
which the end of the inflator axially opposite flanged
base 30, i.e. the end of the inflator terminating in pro-
truding threaded stud 32, is first longitudinally
passed into and through the opening 36 and through
conical flange 44 until inflator base flange 30 abuts
and rests against joggle 42. Conical flange 44 re-
ceives and engages inflator base shroud 28 in such
a manner that base flange 30 is kept in abutting rela-
tionship to joggle 42, thereby preventing any further
forward movement of the inflator 12 into the cavity 14
of the reaction can 10, and the inner circumferential
edge 46 of conical flange 44 grips and retains the in-
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flator shroud 28 in a manner to prevent any substan-
tial movement of the inflator in a rearward direction.

Asecondary retention action occurs when any at-
tempted rearward movement of the inflator 12 causes
the inner edge 46 of the tapered conical flange 44 to
dig into base shroud 28. The clamping face of the ta-
pered conical flange 44 on base shroud 28 may be
modified by adding cutting teeth or scallops to the in-
ner edge 46 of the tapered conical flange 44. If de-
sired, relief slots may be placed in tapered conical
flange 44 to modify the binding force of inner edge 46
on shroud 28.

At the other end wall 22 of the reaction can 10 a
cup mounting means 48 may be employed for longi-
tudinal centering and primary retention of the inflator
12 in the reaction can 10. Cup mounting means 48 is
placed in an access opening in end wall 22, with ra-
dially extending collar 50 of said cup means 48 abut-
ting the outer surface of end wall 22. Cup means 48
has a flat bottom 52 with a shaped hole 54 thereto
adapted to receive the threaded stud 32 and any in-
dex key on the threaded stud end of the inflator 12.
A nut 56 is threaded onto the stud 32 thereby clamp-
ing the cup bottom 52 between the nut 56 and the end
of the inflator 12. An indexing key (not shown) may be
provided on the threaded stud end of the inflator to
provide proper orientation of a plurality of nozzles (not
shown) in the cylindrical outer housing 26 of the infla-
tor 12 to permit proper inflation of a folded airbag (not
shown) in the reaction can. Such indexing means are
known in the art for achieving such proper orientation
of the nozzles.

Although a mounting cup 48 may be employed at
end wall 22 such a cup is notrequired. Rather, thread-
ed stud 32 and any index key may simply be placed
into complimentary shaped openings in end wall 22
and nut 56 is then threaded onto the stud 32 thereby
clamping end wall 22 between nut 56 and the end of
inflator 12. As with mounting means 34 it will be ap-
preciated that cup means 48 may be a discretely
formed element or may be formed as an integral, i.e.
unitary, part of end wall 22.

The length of sidewall 38, joggle 42 and tapered
conical flange 44 will be selected to securely engage
the flange based inflator in the manner described, i.e.
with inflator flange base 30 abutting joggle 42, ta-
pered conical flange 44 engaging base shroud 28 and
threaded stud 32 protruding through shaped hole 54
such that nut 56 can be threaded onto said stud 32.

Appropriate inward tapering of tapered conical
flange 44 and the hoop stress produced by radial
stretching of the circumference of inner edge 46 of ta-
pered conical flange 44 will prevent or substantially
eliminate any squeaks or rattles from occurring
throughout the life of the installation.

The radial tensile strength or radially compres-
sive forces of the inner edge 46 of the tapered conical
flange 44 when the inflator is inserted therethrough,
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in the manner described hereinbefore, provides a re-
liable and long-lasting method of retaining a flange
based inflator in a reaction can when the inflator is
shorter in length than the length of the reaction can.
In addition, the essentially 360° contact between the
inner edge 46 of tapered conical flange 44 against in-
flator base shroud 28 provides a seal against gross
gas escape at deployment. A further significant ad-
vantage of the mounting means of this invention re-
sides in the fact that the circular cylindrical configur-
ation of the mounting device 34 is cost effective be-
cause it lends itself to low cost fabrication methods.

Accordingly, the mounting structure of the pres-
ent invention provides an excellent centering and re-
taining device where the inflator has a flanged base
and the inflator has a dimension that is shorter than
that of the reaction can into which it is to be installed.
Radial compressive forces of the inwardly tapered
conical flanged end of the mounting device on the in-
flator shroud provides a reliable and long-lasting
method of retaining the inflator in an essentially
squeak- and rattle-proof arrangement. Also, the con-
tact between the mounting device 34 and the inflator
12 is such that, in addition to the centering and retain-
ing qualities, the contact provides a seal against gas
escape at deployment of the airbag of the airbag re-
straint assembly. The mounting structure is simple to
install and cost effective in fabrication.

Additionally, the recessed cup-like structure of
mounting device 34 provides for wire protection
around the flanged base end, i.e. squib end, of the in-
flator. Also, cup 48 permits stud 32 and nut 58 to be
recessed from end wall 22 at the other end of inflator
12.

Claims

1. Arreaction can (10) adapted to mount an inflator
(12) of the type comprising a generally cylindrical
housing (26) having a flanged base (30) at a

first end thereof, the reaction can (10)
comprising: first and second end walls (20, 22)
and first and second sidewalls (16, 18) defining
a cavity (14) adapted to receive an inflator (12);

said first end wall (20) having inflator
mounting means (34) provided therein, said infla-
tor mounting means (34) including a right circular
cylindrical shaped tube formed by a circular side-
wall (38), said circular sidewall (38) extending
from said first end wall (20) into said cavity and
terminating in an inwardly tapered conical flange
(44) sized to engage and hold a flange based first
end of an inflator (12) in said cavity (14) by biased
radial compression force; and

support means in said second end wall
(22) for securing a second end of said inflator
(12).
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The reaction can (10) as claimed in claim 1
wherein said mounting means (34) further com-
prises a formed joggle (42) in said circular side-
wall (38) intermediate the first end wall (20) of the
reaction can (10) and said inwardly tapered con-
ical flange (44), said mounting means (34) being
provided in said reaction can first end wall (20)
with said inwardly tapered conical flange (44)
adapted to engage and hold the inflator housing
(26) by biased radial compression force in a man-
ner whereby the flanged base (30) of said first
end of said inflator securely abuts the formed jog-
gle (42), thereby providing an essentially squeak-
and rattle-free retention of said flanged base in-
flator (12) in said reaction can (10).

The reaction can (10) as claimed in claim 1 or 2
wherein the mounting means (34) is mounted in
the first end wall (20) of the reaction can (10).

The reaction can (10) as claimed in claim 3
wherein the first end wall (20) has an opening
with a diameter and the other end of the circular
sidewall (38) to that terminating in the conical
flange (44) terminates with a radially extending
mounting flange (40) having an outer diameter
greater than the diameter of said first end wall
opening.

The reaction can (10) as claimed in any preced-
ing claim wherein said support means in said sec-
ond end wall comprises a shaped opening in said
second end wall (22) which is adapted to receive
a threaded stud (32) at a second end of said in-
flator (12) for mounting and securing said inflator
(12) in said reaction can (10) by means of a nut
(56) threaded on said stud (32).

The reaction can (10) as claimed in claim 5
wherein said support means in said second end
wall (22) comprises a mounting cup (48) posi-
tioned at an access opening in said second end
wall (22), said mounting cup (48) having a flat
bottom (52) with said shaped opening (54) there-
in for receiving said threaded stud (32) and an in-
dex key on the second end of said inflator where-
by the flat bottom (52) of said mounting cup (48)
is adapted to be clamped between said nut (56)
and said second end of the inflator (12) for cen-
tring and retention of the inflator (12) in the cavity
(14) of said reaction can (10).

An airbag restraint inflator assembly comprising
a reaction can (10) as claimed in any preceding
claim in combination with an inflator (12) shorter
in dimension than the reaction can (10) and com-
prising a generally cylindrical housing (26) having
a flanged base (30) at a first end thereof, said in-
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wardly tapering conical flange (44) engaging and
holding the inflator housing (26) by biased radial
compression force.

An airbag restraint inflator assembly as claimed 5

in claim 7 wherein said inflator housing (26) in-

cludes a base shroud (28) which terminates in

said flanged base (30) and said conical flange

(44) of said mounting means (34) frictionally en-

gages and holds said base shroud (28) of saidin- 70

flator (12) by biased radial compression force.
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